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s}-*)-^ ^>7l2:^ *&^-g- °l-g-fi f^uj-i^ti ^# ^ sflE} wj-^ {Layering and 

Patterning Method for Carbon Nanotubes Using Chemical Self Assembly} 

S. l£r W"^^ ^l 6 *! 4°\}M 15] >&]*ltr ^ , ^4iM-^^-W-7> 3} 

#^ 7l^fl SEMCScanning Electron Miscrope) 

7]7fl SEM a>^, 

£ 3£ ^ -^Hl 4<*fl*l Hl^q-ic-e tL 32] ^a]*V El^iuf^e tL7|- 2j 

7l7fl STga] SEM A};*}, 

7l7fl S^s] SEM a>^1, 

^€ 7]7fl SEM a>^, 

£ 7^8: -£r 50^ 7l7fl 0>n]^- sflE^ tf ^, jfl ofl B^hM"^ 

3S] ^^tr ^M-^^-ti. #«r^l^[(a)Sr (b)] £ SEM[(c)] a}*!, 
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sfl^ ^°fl ^M-^^-* 53 aJ^«H SEM ^1, ^ 

J£ 9^r £ ^Ajcj] 5°1H 7l7fl <4^-§: 1~4^5L sflEi^ ^ 

55] ^^t!r 4^ SEM ^5l°ltf. 



^] 

Ejr^M-^^tLir 199 31*1-31*1 3 -§- tfl*}-^ Iijima mVa> 7 > 

3£r l~20nni7> ^^Hcf. ^<3£r ^^H^ol ^--Hj-SH -E-^*VJ1 JfrW ^ 

5\o] Olj7 ( o] nVcq 7>-a-^7>5. 5^*1, ^7>^ o] ^T$\o\] X] ^ 
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*\&t\-. f r *2] ufAi^ ^l^(chirality)^- ^^MS ^V-fr^r^ ^r^Ml £ 

cf. rtfEH AHj-^T^ «r*l*l *>-fr3.fl*i «}-§-*Ml SI- 

M'S #3E*H*13 «fle]<H(barrier)# ^4*fl°> «flsM^ H7l^ ^-*L^ *1#<*H ^e} ^ 

^ £H , ^ r tL^ 7># ^ leVS. 7>^*>4. ft^M-^ti.^ °]*\*$ 

s^a} <?>^ 0 1 ^* a-r- t *r 5^*1, ^ 

°17> ^ wH^tt ^ nfl^ofl, 3g^ S Al^>, H^^l^Bi, ofluM aj^-afl ^ i7fl 

S^l MOtH^Sj zj-^ ^T^A}^ ^ -§--§->£ °1 nfl-o 3.cf. 

<12> 7l7fl yfl^Kr « 0 >«] o_3.i=-, ^ J^gtflS^ zhongfan Liu 

-f-ofl Langmuir, 16, p. 3569 (2000 HH ^ofl f^q.^ ;ao] ^-^.o. ^o. s 

3] 0.3. afl^^ ^-^(Chemphyschem 2002, No. 10H 11? w> &t}. rLejjl ^H-lnfi-*.* 
^flE^^ ^Bfl£] 71^5.^ Chemical Physics Letters 303, p. 125 (1999 HI iLil^ ^r^r 
°1 7l^ He)nfl^^^7l(Trimethylsilyl)^ 7>7l2:^^-7>^(Self Assembled 

Monolayer)* ^^1^1 ^7}^ (e-beam)* <>l-g-*H sflE^^- ^s}^ zz. sfl^<Hl o>n] 7 )s. 
#^-A]^l cj~g-, tJ-A] <*j7Hl ^4t4iLt ^g-^r^r iHi^r Advanced materials 2002, 14, 
No. 12, p899*IM ^4- ^ s.^* ol-g-^- cf^ *2j- wj-^ -g-ol oicf. 

<13> ZL^M-. 'olE^V ^sflo} 7l^oflA^ Ej^i^-*-* ^#J°S ^ &<H>H £ 
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^ ^^bi- -S-^ ^^Hl^r ^^"th £-*H^* 7\Qt\, 



[^o] ol^j7^> ^ 7l#^ -EMU 
<14> ^ o. ^. 7l ^. ^.o. ^ 7 ]^o| -g-^^ *M^>7l ^ ^J^ ; ^140) 

<17> ^4 EE 4"E ^"^^ #714 ^o] <§^5} 4^4^«- # 4<H] 5j-*V^ ^>7]S^ 

«c^^ 44 1 ?! ^7>#* 4*1 4^4^*1- al-g-Aj?)^ #711* ti>^> 

<^ 4=t ^4 Jl^JE 4^4^11 ^ ^<5Rr 3144. 

<is> ^, 1^4 tb ^M3£r 4#4 ^r^m* S^-SRr 4^4^«- 4*2 ^ H cHHl tfltt 
344: 

<19> (a) 7]7fll- ^ *14*>4 S.^} °}v}±7)7\ 7l7l]l- *H^-*Kr #31 \ 
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<20> (b) #7] 7]A% 7]^A}^\ «H T%7\3^*\ *}7) S\-n^ 1$] o}n] ?\ a ^ a> 

#7l 7l*fl 0>nlic7l4 ^-71 oVDlic^^^e^Aj-o) ?}s_^ 7 ) ^}6\) o\ 

<2l> !] 

<22> O 

II 

R N (CH 2 )n-C OH 

I 

H 

<23> (Aj- 7 j ^HH, A>ofl <^|) «||e|7>^ *}-§-7HjL, n^r 1~50^ 7}<3^<y); 

<24> ( C ) #71 7l*fl $H ^^^11- £isr>ZL, sfl^o] l£p}i3f **fl UV^ 

<25> (d) #7l 7] ^fl# 71 #*y^l£l #7fl *}6fl 7>S^s]-^ E^l4iit= tLS>l- 0}-g-A]^ ^Ljt 

<26> igj-^o} Cfs ^. 7] ^v|i-Hy ^ ^ ^V^ol] ^O^, #71 (d) #31 °1 

^5. ^>7l (e) ^ (f) #3l# 12) o]A o V ti_V4*H *H«H ^^Rr 

<27> ( e ) a o V 7 | 7 ] 7l ] ^6\) <§^ig ^ALjuEa ^^o) ^ f}s&^ 7 ]^. -ff7l^o}-n]4 aj-o. 

^ ^M-^ti. c^o]] xqo^ cjh_7>^ ^*Kr ^31; ^ 

<28> (f) 7^1-^^^ ^ ^oflAl Aj- 7 j ^«-7> ^i/l^^ Hj-iM-^#«.^- # 
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<30> (i) 7l7fll- &# £#^1 ^>D]^7l7> 7l7fl» afl^-sHr #7fl; £ 

<3i> (ii) ^-71 71^1- ^#^^1^1 O-CY-^l-iasBelom-l-^)^^^' .N'-^B&F^m-fS 

^i^f-wsq- av-g-Ai^ #^14^ *g^*Rr #31 . 

<32> a. ££ cj-s #7l ^ ^ ^ofl ^<H^, (ii) #31 °1^S. 

*>7i (iii) ^ (iv) #711-1- isi oi^i- av^H ^i^t^at cf^s 

<33> (iii) A>7l 7l7fl #ofl Ej-^q-i^y. ^9] ^# ^H.4^711- $-7}v)o\v]5!\. #-§- 

E^iM-^Jl # clo}n| #^-7>#l- ^*Rr #711; ^ 

<34> (iv) Ti^^^Sl §H1^ A oM Cl^># #^-*F§^ 7>3^^ #^M-^ti.Sf # 



^ ^ *m 

<35> o)t\, A oMl*>7fl ^^W. 

tb ^, 7l-s4^^€ fhW^J±-I- ?i#^l ^fl*HH #-§-*l^ #^q-2r^-y. *\ 

%■ ^*Hr y o^°m. °1» #31 1 fiiL ^Ml^Tfl ^*># 

<37> 7l7flSl a# ^E) 

33-10 



1020030040461 #^ ^7}: 2003/11/3 

<38> 7l7flS^ ^^ll^lS -fre], S-lH^, #2^^ o^o^ 3}^ 

<39> a o v 7 ] 7 | 7 floj 3.13 a. o>Dl^<y-^^Al^^-(aminoalkylalkoxysilane), ^oVl^^l 

-^(aminoarylalkoxysilane) ^-^.S. ^3j*><^ °H^7l# 7l7fl ^#X|57lcf. 7l7fl<>l a 

<40> 7l7fl a^S] ^^ll^jos. ^3.^, ^3.^, ^^3.^ , ^1 

31 fsf^j #7l X^Bl M-g- 10 - 150 "C ^£4 31^ 1-%^ 7l*fl 

<41> 7l7fl ^-0.5. ^ 3£Oj 

<42> ojo^, 717-fl ^ 0>ul^ 7 ]* 7^7^ ^*fl*HM ^ ^ ^ Ti <2f 

7> *H 1-^^*1 ^-g-7] (acid-labile group)S. o\u)^ov^ 9 ys^x\.^ 
A- 

<43> !] 

O 

II 

R N (Chyn— C OH 

I 

H 

<44> Aj- 7 j *H>M R^r -£H *fl^ 7}^*> ^&7]°]3L, n£r 1~503 ^^^4. 

<45> ^-7] R-gr ^*ll ^fl^Br*)- ^-%-7)£.*\, ^l^ilS.^ -CHR^O^ , t-^^l 7>S ^ 

71, H^^l^^€^]^e^^7l a^H Sfl^H, ojufl Rl ^ ^ Ci~ 2 0*l 
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^s\-^7] , HL^r -B-7171 ^Jl, R 2 ^r Ci-20^ ^ €^4i7l , ^ 

<46> h}^*HI t}7] 2}-^ 2^1 ^H^t}: 

<47> 2] 

— CH 2 -0-CH 3 — CH 2 -0-C2H 5 



9 9 H 3 O CH 3 

-C-O-C— CH 3 _£_ 0 -Si— CH 3 



CH 3 CH 3 



<48> %^ ^f^l A>-g-£)^ ^#^1^ AS l,3-T=H#5.^?HicH u] 

= ( 1 , 3-d i eye 1 ohexy 1 c ar bod i m i de ) , l-°fl ^ -3 ( 3- 1) ofl ^ 0} n] ^ a s_ «! ) -7} a iL^o] p]c 
(l-ethyl-3(3-dimethylaminopropyl)-carbodiimide), ^fl^Hel o>^-i-<g^-A]Beli(^ ^l^H 

-§- S]A]-S.^.^.a_5c ^jiflo] h ( benzot riazol-l-yloxytris(di methyl amino) phosphonium 
hexafluorophosphate) ^ 0-(7-<>};4^Hi^r#-l- < ll )-N ( N,N' .N'-EflHeHlfi-f 3.q-g- ^Vl- 
^^^i^HB(0-(7-azabenzotriazol-l-yl)-N,N,N' ,N'-tetramethyluronium 
hexafluorophosphate) 3. <=>}^^l 5-<HH #^^r *>-§-*H , ^ 

0-(7-^}€2B^^t-l-^)-N,N,N' .N'-EflHSl-^l^-f ^A^^s^^Bjl o]^m. 
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<49> A o V 7 l 7^5^^ tiV-g-O] <H<5H ^ ^ ^>n] ^-^4 ^-O] 

<50> ^ 7l7Hl^l -f^gr, <^1« 1 ~ 500mM^ l ~ 500mM^ 

*H7> ^€ -§-°J] 7l7fll- ^, 10~100°C<>1H a]^- ^oV, wl-^-zi 

^MItt 0.5 - 15 UiaV^-O^S-^ o] s.c^^ ^ olcf. ojtrfl -g-nflS^r 

yV _ n11 ^_2- 5 r)l-^s.(NMP), ^^1^o>^eo1-p]-o1c( DMAc ) ) ^Djl^i^.ol-p>olc( DMF ) ) A>o]s-5.ai 



<51> SSB^^BflsH sfllg 

<52> ^ 7 )Si\. Qo] A>ofl 1;^^- ^ #^o] ^ofl ^Tg-sJ 7 ]7fl iflofl ^-A>^-^^ # 

^, ^l^SCprebaking)*]-^ -g-^fll- ^l^l^ 7l 7fl $H ^^m^K ^-g-o.^. sflHol 

i£n>^a^- ^afl *}<q^-a- SA>tVnf. SA>Al 50-1000 mJ/oif ^5.<£l ?H 

n}-^^, ^ lOOt: e«<HH 30-3002:?! PEB(post exposure baking) Sl^Sh}. 

^*cHl i^^H^ ^f^^H *H 3*1] ^ #^5L^- 

(acid-labile group)7> *l]7l£H Qt}^ 4^-8: W 

^ ^, ^€ ^-71-g-^s ^h^ji, ^-a- 

<53> A o > 7 ] 2)]^^^ aj^^ ^HHMls.^- Ph 2 I + AsF 6 - ( Ph 2 I + PF 6 -, Ph 2 I + TosCT, Ph 3 S + SbF 6 -, 
Ph 3 S + TosO-, Ph 3 S + TfO- ( R0-C 6 H 4 -N 2 + SbF 6 " , *}7) s}-^ 3^1 *1H=1 5fol£S A i 7 i f 

33-13 



lorn 



10^030040461 



2003/11/3 



^ DNQ(diazonaphthoquinone)fr ^ *>7l s}-*H 5°fi <^H^el w>5>f qHS^ll^ 



<54> [sj-^ 3 ] 



HO — Arj-SOj 



HQ 



HO 



^3 

6 



OH 

OH-irj-SOj + 



R 3 

6 





<55> 



^7} ^HH, R 3 , R4 ^ R 5 ^ ^ S-^^O.S M7l, ^A]7l 3L±t s:>ol=^.Al7lolj7; 
Ari, Ar 2 ^ Ar 3 ^ zj-z* n^Ai ifl^l , M-i^-^7] tlBe^l o| t}. 



<56> 4] 
o 





so 2 
Q 2 



J h 



<57> 



33-14 



. 3" 



1020030040461 #^ 2003/11/3 



<58> 5] 



(°2N J. 

<59> a o > 7 i Aicfl^, R 6 ^ °Jr^7] HL^r o>^ 7 lS.Ai ol^^-(heteroatom)* ^ SX^-\ j 

<60> #7l 'gHJaflte- ^V^l 500-1,000,000^1 Jl^-^VS.^i , ^dfl 

^ ^<HH a.tf -B-§-^l ^-tf<*»3 ^*naj$l ^ls.^ ^e^^^oj-^- 

1- ^ SJo.^ , ol f^^E. S-tj-j XMAH 2.38% ^r-g-^l 7>^ A)--g-:gcf. 
<63> Hj-^u|-^s 3^ 

<64> a o v 71 *v aj-sq- ^ ^ofl a>-g-^ o>^7l^ £*1e]«. Sfl^ol ig>^ 7l7fl# T^-^ 

^zl Al^s]^ ;*j|^fr ^<8*H A l-§-«- ^ XU- 13 !. °>3«J-^, (Laser 
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ablation), JL-2: ^e^S. €^^> ^7}^^, pMhs^oIw ^7}^^ 

^^(fullerenes), ^-^ (graphite) ^ igr± ^M:^^ ^ ^>-g-5l^ M 

€(Ni), ^(Fe)^- ^ ^l^*^ 5^, o]§ ^71§>71 3tr 

^-S-W. t^r*l ^-g- -ftf ^^^t±# 2-3 M HN0 3 ^-g-^H 48*1 # * 

°J «r4^1?l ^, Q^&£\7}3, 2000rpnHH 30^-# ^-g-e}^ ^^o. 

3- £e1*H *o V ^# ^T^Jl, ^j^d## ^1 ^^5- £r^l?U €^3:3 *H # 

-on o. ^7^- ^^^g- 35] oj^V ^4^.4. nfX| ^1^#^^7> -g-*|j^ 

^-g-onofl «.a>a171ji, 7H^cf(Na0H)# *1~§^H pHl- HH^S . °1 

10*1 # ^^(sonication) *V ^ ^HJ^ ^<4(HC1)# ^7 r *H 

^^tSE^^q.^E -y (S1WT)# ^ 7lZL, o] -g-o_n_o_ ^ai « ^ 7 ] S ^s^cr) ^-g-^ 

# *fl7i^ji, 1/ffli H7l(pore size)^ ^tL3l<y ^s).^ ^^|^ 

0 o^^ =r= SUS^r 3W^<?} ^<4^J±# ^#(cutting)*H 0 > ^ 

cf. E]-ii|t^ut ^*Rr y o >1 ^^ ^4 3:1 ^^l*! 24Al7j-^o> ^4 

^5l(sonicating)s>^ S|-^^o. s 7I , ^*J^-Bl^b y o v ^-^S 7>^*H- ( o] 

ofl ^5)^1 ^Eflofl oj-s^ 7l#^ 5L^f- ^ ^Cf. 
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7} ^31 3^-5. l,3-^Al#s.«}^?m^^u]c , l-<Hl€-3(3-^^l^o>nl^ 

^^3)1 o]e o-(7-^l-l^^l2:He^6>#-l- < a)-N,N,N , .N'-EflHHHlli-fS.M-g- s -j#ri^Ii 

<69> ^-71 ^1-^ ti>-§-^ ^ 6>H ^-o] 

<70> ^-71 71-5.4^2].^ ^L| t Hu f ^S^o} ^^Hl^ 71 ^fl #<S] 0^1^71^- tiV-g-A] 

ti o^^ ^^M-^«-7l- 0.00001 - 1 -g-°Jj ^1 ^#^^11- 1 - 500mM ^S. 

3- ^t^sj-ZL, ol -g-ofl ^o\) 7} 7$^- 10~100°C^1^1 0.5 - 15 til-g-Al^l 4^*}^ 

°l^L(DMAc), ^^l^i#ol-n>olc(DMF), ^H-t^A}^ ^ ^>-g-«- t 5^°-^ °H ^fltb^^l 

<72> 0>^1 Js}-^-^ o. 7l ^ tgAj 
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<74> ^-71 T^oj-T?]^ -fMs^-i-S.^ l,3-^*>Dl^-4-cl^>olc^. A i 1 3fl^] ( i^-^oVnj^-S-q^ 

ol^Al^^l, 3) 3'_^o> 13 l^-4;4'-c]^l- 0 l^ A lwl3l]^, 4 1 4 , -Plo>Dl^-3 ( 3'-ir]s>olcs.Al t 3l3l1 
^ . 2 , 2-al i(3-o}Dl ^-4-^o] j= s. ^ sfl ^ , «1 ^(4-<>H t-3-^H tffl ^ , 
til ^(3-<>M ^-4-*}°l iL^-Al 3|1 f h] i(3-o>nl i^-4-*>o] jeL^-a] sfl ^ )ofl E fl a. > H ] ^(4-o>n] 

^-3-*r°l H.^- a] 5)1 ^ )ofl tfl s f 2 , 2-«l ^(3-<>M ii-4-SH e^aI 5Efl ^ ) «j 4f^iSHSt ,2,2- 
a] ^(4-c].^ i-_3_^ol JE.S-A] 3fl ^ ) 3j A>1-^..SL3. = , m-afl^^M 1 ?!, p-*H fi ^V 1 ?! , 4,4'- 
r^l^nJsll^fJ:, 4 ! 4'-v]o\^]v]^)^o\]s]]s t 2 ,2' -Hli(4-«H^^)H.S.J& , 4,4'-^^]^ 
*H^€-, 3,3'-4,4'-rq ^li^rqjEil^^^, 4,4 , -^^1^3ll^^ ( 

1 , 4- ti] i (3-^>ol ^ ^ Al ) til] ^31 , 1 , 4-til ^(4-o]-T3l ^ s|| ^-Al ) tij) ( i ( 4-til ^( p -o>cl ^sfl ^S.'d ) 
>M, l,4-til^( m -o>Dl^5)l^^^^)tijl^l f 2,2-til^[4-(4-o>Dl^5ll^-Al)3ll^]3 S _^- ) a]^ 
[4- (4-^1-^1 ^3|1 ^Al )5)1 ^ ] ufl 13- , Hi i [3 , 5-cl ell ^_4-( 4 -o>nl ic^^A] )*|) ^ ] ^1 ft , «1 ^ [4-(4-o> 
n] ^1^1)5)1^]^, 2,2 , -tili[4-(4-^>nlir.3ll^Al)5il^]^^o_SH.S^: ^ t]o> 
nl-g. Af^if, 3^ N.N-clll-l.S-HS^o^J, cl<^l^«Belo>«l, (2-°\ 

n] itofl ^ )-i , 3- = 5.^ o>n] ; 3,3'-^ <>r D l ^-N-nfl ^ 5i|o}n} t (3-o}v) , 3-£S 

^rclo^, i^ol ^(spermidine), ^^nl^ e H.3.#5.eM = t (S"A>n)l^^l)Hel<5>^l , 

4,4'-^l^-til^(AH#S«]^f 1 ?l), 4'-cfl^^l-til>i(2-^mA>ol^- S ai^o>nl) ) 2,2'-(°ll<M 
cl )-wl ^0}^ f 9_cl ^-A>-1 , 12-JE. dl tVtq 0}^ ( 
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4,7,10-H&|^l~l,13-H&)tfl^c)].ni ( 4-^°H^^^^°1^3.§3.hHS. -.o] oyq 

<75> #7] Xjo}*) 7^ #<S] ?1-S^.^ 7 l5f IV^-A] 71 ^ -g-nfl ^6\] €\ o\u\ ^ 

0.1-0.5M -g-SflAl^l^l, o] ^-ofl ^ofl 7l7fll- o ~ 60°C<H1^ 0.5 - 10 *1 

AMfl€-2-^£-e|€-(NMP), ^ofl^o>^Eo]-p>o|c(DMAc), ^l^^r^H^CDMF), 
<76> f^q-i^w. 

<78> ^7lsq- ^-o] i^o} ^ 2 ^a] 0 <MHH *i<% ^ 7>=^2)-^ 

i^u.* ^W 1 ?!^ «>^l7lfe *r^-§- tiV^-^^-S. «i^:o> ai*!^ ^M-^-ff-jl^-g: 
W°l (layer by layer) ^ ^ SiTHl , sfl^S)-^ E^q^*^ q^^g- <g^- ^ 

<so> 7l7fl^ 
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<82> ^ M-^ti.^ ^ 

<84> 3.3 ^ ^TjH^ tH^S.^ 0-(7-«>Wia^Belo>#-l-^)-N,N,N , ,N , -fillH3l-«fl^-f 

^3-3* *^<m^, ^ 5U^. 



Tgx$Si\ 7114 -*Ul 0 <Mh& ^"71 ^3 -gAl^ofl ^«|) E^l^i^ti. cf^ofl 3^ 
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<87>^a1<^1 i: ^r^q-ii^-ti.^ 

<88> ^-^^M ^-aj-^ 2 « #^3. 5g^ l^q-lc^f-*. » 2.6 M HN0 3 ^r%°^ 700m 1^1 

^a] 71 JH 100°C^Mi 48^1 ^> «r^l^^-. ^^ OJ i* €4]^-^7lS. 2,000rpm<HM 30 

^##4 ^-g-^-^-S. tf^-i- ^T^ja, 4*1 ^fHr 

^ S-tf^l^ *IM*rfe Afla^-g- 3S] o]^- tiV^-^ojcf. ^ 

Triton X-100°] 5f^%3. -g-*fl£ *r-8-<SH -&^a] 7I JL , 7p^t}.(Na0H)» *}-g-*H pH# 
HH#.2_3. ^^cf. ol ioaI^V ^(sonication) tr ^ 

(HC1) lOg-i: 3 7}f>}°] ft^q-^ti.(SWNT)» ^^li, o] -g-ofl^. QM&^y}^ 

2,000rpm«lH 30-g-^> ^s]*H 3-3^ # ^-g-^^r ^T^Jl, ^el* H7l(pore 

size)^ ^^.efl^l (membrane filter)^, ^^ji a] ^2.^-0^ 40°C<HH 24a]tJ- &2iZ}c<) 



<89> ^aHI 2: ^M-ii^-ti-^ ^(cutting) 

<90> Aj-7] ^Ajofl lofl^ ojo^ ^U)-^^. B 1g-g- ^-AV^ ^ Ah 3:1 til^Cv/v)^ -g- 

^1 lOOml^l^-i ±^\f\)o]B\S. 24Al^> -^o> ^A]^cf. o] -g-oH^- 50 0 ml°ll -M*! S]a} 



<91> AJA]^ 3: fJ-^uf^E y_ ^ ^ ^Aj 
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<92> ^ 7] Q-g 0.1%(v/v) o>ul^HS^H&l^^-^^^:^ ^Hl ^7} -#-£r<HH 

^, *)M<£^°\} 3*H1 #7} 120°C *L*.S.£-«1H 20-g-?J £2^1^. °] 

<H>H, -B- el 7l^# oj-e^ 7 >i ^oflAi 12Al^> -§-o> wj-^] t> DMF°fl ^ 

i=.^ti 2mg# DMF 200m-H °]-§-*H ^H^JI, ^€ ^^-ic^-ii -§-^1 

N.N-^^^H^^^l^ol-nKol^^ 'DIEA'e} *(-) 2g-§; ^}^r 10^-# iH^V^cf. iH*} ^ (9 

'HATU'sf 2.5g* -g-^flAl^l DMF 50m* -§-^# #7] E^M-i^j-ll ^"SHl £^*Kn- 20£-# 
m^>53^. °1 -g-^l ^zljl 6^1^> 60°C<HH 

^1 ^ *N<H, DMF 200m*7> ^ol^o^ z|- 35} ti}4s}oj ^W>JI, r^-A] nfll3!# 

S£}°1^- 200m£7} alol^oflA] 35] a>^-sr>^ Xfla^ ^, 40°C <: >fl^i 15^- ?i 

SEMCScanning Electron MicroscopeH ^tb ^V^^-S^f E-] -#7] -H-e) 7^ ^Hl fBi^ic 

3-1- SKl^- ^ 



<93> ^X\6\] 4 : i^q-i^y. 7-^2] ^ 

<94> aJ- 7 ) ^a1<^1 3 °1H <2£- cf#ol o.^ o}n) ^sfl ^ofl tfl H 

4g* DMF 200m^<Hl ^91 ^-^ f^H 2*}?} 60°CS. ^ ^ifl^, DMF 200m£7> 

Hi ol o\) a] z$ 32] ti}-^-^ ^WV^, ^1 "flM-t^B}-^ 200m47} ^-?J Hlol^ofl 

>*1 15^ 33 ^l^*f^ A o V 7l ^Ljt^ti $H ^o|-nl i[1 5i)^o 1 ]Ells 7 |. t^_o 

5. ^ 7]tf 4^}5gt}. cfX| ^a]^1 3^1 ^<y*V ^iL}^ 

33-22 



1020( 



1020030040461 QA- 2003/11/3 



2: -S- 
o s 



7l^fl Jflofl ^^*>^cf. 5. 2^ 2S] H} 4 ^ 7)4 SEM >M-*l 0 H, £ 3^r 3S), £ 4 



^ 65) , 5^ 95] * o} SEM A ¥j-§- #7fl tS. 4 i<?]H HS^.(point 

probe)!- °l-g-*H «l*1^-g- a^^i!^, tiV-g-s)^] «l*Rl3i}- ^M-i^H^ *\ 



<95> ^a1<^1 5: ^uj-^ti. rf^ ^ ^ 

<96> ^ 7\%% 0.1%(v/v) oj-Dl^HS^H^ofl^-Al^^oj <y-3.^.cnoll 5^-?i 

^Hi^l ^, ofll^oll 3*H1 #7} ^l^tb 120°C*I^-g-<i^ 20^L> ^2A]^cf. ojo^ 

-B-51 71^8: = ^ 7>i 12^1 # ^oj hj-^^. cf^-, DMF°fl *N<H 

^■f-SS^El^S f^-*l ^^nf. tf-g-o.^. 25mM^ 6-(^-^l ii^-oH ^^s^a]- 
(6-(butoxycarbonyl-amino)caproic acidH -§-*fl^l DMF -g-^°fl tflsfl 25mM^ 1,3-^a1#s^ 
01^^(01^, -DCC'^ ^7^1-31 <^7H1 #7] 7}^ 40°C<>)H 4*1 # ^o> 

<97> ^-7Hlx-l -^El 7l^r i?Hl ^teHHjaflSl cl^l^A^^^ ^}-&^^ ^ElavlloiH 0.3 
g-4 711^%^ ^1$1 ^, lOOT^H 2^-?i £2^1 7j nf-g-, uv ii#7l5. ^ 

^r^r ^^l i^nj-^a.^- ^-srfl 300 mJ/cuf^ 2r.^ *|^>^cf. ^, 100 

£rS.olH 2^-?i PEB(post exposure baking) ^-fr ^l^tr 4-§-, ^^-<s« 2.38% 

TMAH ^-g-^^- °l-g-*r<^ ^*3*r5S4. °1<H*1, #7l -B-&1 71^ ollll-i-s. ^*>JL, ^1 

^^1^ 40°C*1H 15^ ?i ^iSAl^cl-. ols). ^-ol jzfl^ol 7l^i ^7l ^AHl 3 6\}X) 
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^#*>Ji ^sHS ^M-^ti. ^*>SS 

<98> Cf^S 4^1 -g-^tV ^^.S ^oH^l^oflBflS «]:-§-4 Afl^ ^ 

aV-g-sf 4^ 25] tiV^-efjl, t^a-} ^0^0^ 40"C^Ai 15^- # £ 

<99> ^ 80>80/mi 2 3.712] a}z^o1 afl<i^ ufl^ ^ A]i 1/rni^l^ 4//m^ 3.71^ line/space 

^ti^* ^71 a^*V ^4 ^ a J-^^-S ^^^.a.^ ^ao. tiV^sH 4 

# 7}^-Lf^J± sflEH^- ^l^^V^cf. £ 8-^ 80>80//m 2 37l<5l a}z}-^o] wfl<g^ 3)^0} 

^^]^ ^V^M, £ 9^ ^ l//m*lM 3.71 line/space ^^2) SEM A>^o]cf. 

^ 4^ ^2:^1 sflim-l: -g-°l*>7ll ^ ^H^i, 
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[3^* 1] 

(a) 7l7fll- *Je]3H o>nl^7l 7> 7l7fl» *fl^Kr #7fl; 

(b) ^-71 7l*fll- Tl^XlfiJ *H ^3*1 *>7l 3j-flJ-£| o}nltt^^4^^ 

^>7l 7l7fl #5*1 o>Dl^7lSq- 4 V 7l oVul^^^s^AV^ 7>S4^ 7 1 ^j-ofl o> 
nlJE. l^sfe #7fl: 

[ 5^ 1] 

o 

II 

R N (CH 2 )n— C OH 

I 

H 

( #7l AVofl o^fl ^^7]^^. ^4.7)0] 5L, n£r 1~50^ *).o^o] ) ; 

(c) <#7] 7)4 $h ^^mmi* 2.^>jl, sfl%I°l ££4iat ^-«fl uv^ 

#7ll; ^ 

(d) ^"71 7l*fll- 7ll-^*fl^ *>ofl 71- =4^^-^ ^M^^-JeL^ tiV-g-Al^ Ej-^u}.^ 
2] 

nHl 5a°H, W (d) ^711 o^jL ^71 (e) ^ (f) ^7111 151 oi# tfV^H ^ 
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(e) #71 7] A ^Hl *§#€ ^M-^tL nfl^ 7>s^7l# -a-7ltqcj.nl 4 *)--§- 

(f) 71 #^1^1 #7l n^v^i ^-^> ^ 7f2 4^sf?l ^M-^y.^ 
3] 

1-% 3~ 2%H1 #71 7ll-^^l7> l,3-^AmS.«]^7m^olnl^. j ^ 

-3(3-^1 "11 !i6l-*l tE^l)-?}sic] °1 D l , ifflSHHl ^-l-^^-^l Hel i( nfl ^ 

^f^-S-Si^M^ ^ O-CT-^^SHel^-l-^)^^^' .N'-^lH^^m-^-S-M-B- 
^A>^^.5i^lo|3 S ol^ol^l^ ^.o j^JfEi ol^-oj -^ol ^ ^lo S ^j. 

^ ^ . 

4] 

^ 3%M1 91°]*], #7l Tl^^^Sf ^1 #°11S^ S^r ^l" 1 ?!* ^7>*>^ 

5] 

(i) 71^111- ^el*H 3t^<*fl o>Dl^7l7> ^#^1 717111- Tfl^Kr #7fl; ^ 

(ii) #71 717111- 7l#%*llol 0-(7-o>7>^lSHel^>#-l-^)-N,N ) N' .N'-BflH^-ull^-f^ 
M-S" ^^^s^^^olHSl- ^nflo] gc^ o}^ o>n] ^7)]*HH ^4^3^ 
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I^T 1 * 6] 

*n 5%hi A o v 7i (ii) &n °]*s, *>7i (iii) £ (iv) i*i Hi4*>^ 

(iii) #7] 7l7fl #6fl ^£ ^M-ir.-f r tL#Sl ^ 7>H.4^7ll- ^-71^0}^ 4 *V-§- 

(iv) 7l#^^]^ ^ *HH ^71 ^o>ul ^-g^^g- ^e^S^ ti> 

8] 

S}^ 
[^t 1 ^ 9] 

^ 1% V 7)1 5%M1 aW-H, ^7l 7l7fl7> -B-e], ^Je^ 31 a- s^^ao] ^ 
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[^T 1 * 101 

1^- 5%M1 Si^H, ^-71 (a) (i) #3H]Ai 7l*B^ *1e]7> ^Jfls 

3 , , ^p-i2^ ( SL^ <?]4fll- 3£^*]3 #^5. ^, 

10~ 150 r ^£5} ^ BE^r 1"%^ 7l^fl ^7lofl^ ^2:^1 71^ S^-g- -f-§H ol^O^^r ^ 

[$^8- 11] 

A 10%H1 &<>H, ^7] o^lic^o^A]^^ gc^ o>n|icO>^^3.Al 

[^T^ 12] 

Xl l*cHl 91°]*], A o v 7l (b) ^"^l7> 1 - 500mM^ ^^5+ 1 - 500mM^ ^#^*fl7}- ^7>sl 
-g-°» ^ofl a o v 7 i 1? | 71^111- ^, 10-100 "C<*1M 0.5 - 15 a^ ^o> al-g-A]^ 

13] 

*fl HM &<H*1, A o V 7l Sj-flH 12] RO] -CHRi-0-R 2 , t-^Al7>S.^. 1 d7l lE^r H^l^^ 

HL^r «o>^ ^-71 7l o]jL t R 2 ^ ^ ^^K^l , ^S.J% #£^±.7] Hfe «oH^T -fM 

7l°H. R x ^ R 2 ^ ^5)o] JL^^^ ^ ^ ^°-5L t}±r 

14] 

XI 1%H1 &<>H, a o v 7 ] #xv^*H7> Ph 2 I + AsF 6 -, Ph 2 I + PF 6 -, Ph 2 I + Tos()-, Ph 3 S + SbF 6 -, 
Ph 3 S + TosO-, Ph 3 S + TfO-, R0-C 6 H 4 -N 2 + SbF 6 ", ^ «H ;«= J^l 7] # ^l^Jl 
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^. = tt ^ffl- S^Rr %^^^\ ; DNQ ( d i azonaph t hoqu i none ) ^ HSSH^t^i 

15] 
16] 

XI 1%\ 2*. 5^ iE^ 6%H1 &<>H, A o v 7l (d), (f), (ii) ^ (iv) #3HH ^l^ofl 
s^S}-^ a}-g-A]7l^ QAA 7}S4H»3*€ ti^t^I?} 0.00001 ~ 1 

^% -g-^j ^^1 ^#^X1# 1 - 500mM ^^>J1, °1 -g-ofl f>o)] Aj-7] 7l^» # 

10-100r^l^i 0.5 ~ 15 *m «>-§-Al^l 4^^- ^f-*H <>l^<H*lfe- ^* ^ 

3 ilS. « 0 >^ . 

17] 

afl 2%> SE^r 6%M1 -*7l ^o>^lo] l,3-t^o> 

clia-5-^*l- 0 l-E.^-^^l^l, 3,3 , -i=1oHi c: -4 > 4--.tq«r>ol=^.Alul^|^ f 4>4 >-^o>Dl^-3 ( 3'-cq§> 
o] = a] 311 ^ , 2 , 2-«l ^(3-<>H ^-4-^>^l = ^-Al 2fl , til ^(4-oM 2=.-3-«l-ol 5)1 

^)#^, ^ ^ (3-f>nl ic-4-*>ol=^.Al 3fl ^)^, «l>i(3-ol-uliii-4-*HS.s.Al^^)oflEfls > til 
^(4-o>nl t-3-*>ol = s.a1 j^l ^ ) 6|) Efl e. , 2 , 2-«l i (3-°}v] ii-4-«W £.^1 sf| ^ ) *| ^^S,S.S. 
2,2-Hli(4-f>n]i-3-*>ol=s.Al3B|l^)^A>§^S3^ > m-jfl^^lclo^, p -3fl^^lclo> 
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u} t 4,4'-^°}^^M^, 4,4'-^°}^^]^}^}^-, 2,2'-v]£i(4-o}v}±2\M)^3-$:, 4,4'- 
^o^l^l^^, S.S'^^'-cloH^jll^ts, 4,4' -^^1^5)1^^, 1,4-^1^(3-^1 
^Sil^-Al)i3fl^l, 1, 4-U]i(4-<5}nl ^^\)^\^\\ l,4-Hl^i(p-o>plv c . 5 )l^^ i ^)ia11^1 ; 1,4-V}£l 
(m-°}v) i^l^i^ ) ^ 31 , 2 , 2-«l ^ [4-(4-o}*l i^l ^1 ) sfl ^ ] , «1 ^ [4- (4-^H ^3)1 i=-X| 
Hi ^[3, 5-^1 m-4-(4-o}tfl ^^l)^]^, wl^[4-(4-cl-*l:^2|l^-Al )sll^]# 
^ 2,2'-wl^[4-(4-o>nl^3ll^-Al)3 E ll^]3il#^S.H5.^:O.S. ^ 
^ ^}^}7]^, N,N-c]ii-l,3-E^(5fn] ) 5-^^ (2-°\ 

nl i^ofl )_i f o>o] f 3,3'-^ o>^l ^ i=l ^S.^^>>^ , (3-°M )-l , 

+$]v}t£ (spermidine), ^^^1^ Bsl?>r 0 l^S#^2}- 0 l^, (^Hl'S^B^r 1 ?! , 
4,4'-°im€-Hl^(A>ol^s.«l^o>n]) ( 4 , -^l^^l-Ul^(2-^l^A>ol^ S al^o>i 2 l) ) 2,2' 

4,7,10-H^^>-l,13-Helcflf]:^<=>> 1 ?l, ^ o^l ^s] s|) b}^1-o] :E.3.#3.el-ol ^ 
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